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<54) IMPROVEMENTS IN OR RELATING TO STABILISElD 

ZIRCONIUM SALTS 



(7il) We, THE BRITISH ALUlMINilUM 
COMPANY LIMITED, a Oompany ^eg^s- 
iCafed; under tJie kiws of Great Britain^ of 
Norfolk HonisCj St. James's Square, London, 

5 S.W..1, sda hereby declare the invenniioa for 
whkh we pray .tbait a patent may be granJed 
to ns and the method by wihich it is to be 
perfoasnedi, to be paitxiculaiily desmibed in md 
by <tiie foikxwin^ statemeaiiti:— * 

10 The (preseoit mvenjtion idiaioes to st:aibili5ed 
zbcozttaim salts. 

It is known lihat zb^ommi salts such &s dhe 
teta'adhladde, oxychkmde^ acasate <aid am- 
monsum znmiyl carbana/te (AZC) axe able to 

15 convert aqueous soiutions of pdymeis caip- 
able of fommg hydropMlK: coMds, whedier 
naturailly oocimimg polymm such as standi 
and oasein or syisthetic polymers sudi as 
pdyacryfc acid, podyvmyl acetate^ polyvinyl 

20 alcohoil or ceHulose dedvaiiiveSy urto insoluible 
fiilms. These ^ms eiduibdh} exioeilkait adhesL^'e 
(|u;^l3tiies land wal£r resiscance and firirf' appliH 
catsLooxs in many iteoihnoixj^^iQS pianoiculaily Siose 
teohnologies concerned iwil^ die m<anufaciture 

25 and use of paper and paper board. 

Aitdun:^ those sa^ of ziaxraaium >wlBch 
give aqueous solutions of pH less dian 7, e.g. 
the OKychloride and acetate aie higjhly effec- 
tive as dnsokibiilisdng agents tibe praoticai 

30 appMcatLooi of theiir iDsoduibsiliising property is 
often iimiiced iby dieii' cocroaiive miaitiire^ the 
uuxcontrolled speed of thexr getMnig actaon 
and by lihe f aict ithat many practical systems^ 
e.g. most of ihose In paper coedng ^tedi- 

35 nolo^ opanaite ait a pH gteaiter than 7. An 
iillustratLCHi of rtheir appHiocation is pioviided 
by the use of zirconiium acediaite soIuitLOn as a 
wai^ iMquitd! which is appHjed to a coatLng 
of staiidi om paper m oidier to render die 

40 staich cosicmg in^uiUe. 

However, lire majoir (practical applicaition of 
die iosolubiOising pFoperty of zmronhsn saiiss 
resides m tthe vext of ajkaji metal, ail!d espedaflly 
ammonium, zuroonyl cazbonsate sohxtions 

45 wfaidi are stable in die pH range 7.5—11.0 



and whsdi may be added to &si atpeous 
vehicle cooitammg the podymes*. IntBEiacidoii 
between die polymer and. ailkailiii metal zioxxxDiyl 
canbosmte wluikt stiM presenit in soihution: oocuins 
only stowly and m a controilied manner bun 50 
dieposiitibn. of die moisctufe on (to a suitable 
substraite fodkiwed by dirying at aa eilieviated 
tempersiture causes diBcompoaiitioin' of the ailkaM 
metal zo'coayl casbooate and ibe hydrated 
zLrccnm genenated is able ifia leact "^j^ 55 
polymer and cai^ it to become insoluble. 
Neverdietess, alkaMi metal z^trconyl cambonaite 
solufdons present some difficuMes sst use lairgdy 
owing to didir instaibiliicy ait elevaiced tempera- 
tuses and on stoiage for 'kmg pexliods. At tern- 60 
peraimres above 40°C a^Ui nzecal ^xoonyl 
carboi^jte solidiaas commence to dcpoGot 
hydrated zkconium oxide whodh appeams as a. 
gel and whiich can cause die previously mobile 
solutioins to scMdMy complecely. 65 

This ias£abdil£ly of alkaM metai zmxxLjL 
caibonate soiLudDDs inhdbiks dseir -use for 
example^ paper coating syssmis opecaiomg at 
temperatuEres greater i^nan 40°Q and m watsh 
coadng systems which exdier de^rably or '^0 
advendtiiously operate above 40^ 

It is an object of die present mvemdoa to 
provide a soduitkm of an ajkaii msM zmxmyl 
caibooate havxng an' dmptroved staib£li{ty on. 
standinig and at temperatures somewhat m. 75 
excess of 40°C. 

According to one aspect of die present m- 
vendon a mediOd of stabiMsai^ a soihxtLon of 
an ailkaili metal zkconyl caibonate comprises 
incorporating in die sotouon as a stahiisiinig 80 
agent a compound conxaming a dioil group and 
of die general formula 

Ri--<3IOe--4CH0H— R2 

where Ri and R2 axe -the same and iiepce* 
sent a COOH group or a salt diereof or Ri 85 
represeiits a GOOH group oof ai salt dioreof 
aiui Rs lepreseiKts* a grQa:|> oomtammg at least 
two caiboa aiGoms and* two OH groups, or^ 
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Ri and R2 tadi represent a group containang 
two carbon atoms and at least one QH 
group, whccean the solution is heat statoilized 
at teraperatuies firoiii 40° to 85°C 
5 According to anotber aspect of the^ inven- 
tion a stabib'sed soludon of an alkali metal 
zkconyl cafboioate contains as a stsSbaMag 
agient a compound cointaining a diol groiq> 
and of the general formula 

10 . Ri— CHOH— CHOH— R2 
where: 

Rx and R2 are the same and represent a 
COOH group or a salt thereof, or 

Ri represents a COOH groujp or a salt 
15 thereof and Ro represents a group contadnrng 
at least two carbon atoms and two OH 
groups, or 

Ri and R2 each lepresent a group contain- 
ing two carbon atoms and at least one OH 
20 group. 

Preferably the stahiHsmg a^enc is present 
in a quantity sufficient to stahilise itie sduitaon 
for at least 24 hours at 3 temperaturc of 70®C 
The hydroxy carboxylic acads, or the salts 

25 thereof, which may be used as a staMsing 
agent include tartanCj saodiaxic> muck; and 
gluconic acids. 
The hydroxy compounds ^.e. compounds 
■ contaim'ng no carhoxyHc add groups)^ which 

30 may be used as a stabflismg agent toiiide 
mannitol, fructose, glucose and orther sugars. 

It is to be understood ifliat in die present 
context the expression "alkali mecal" is to 
include the ammonium ion. 

35 According to a further aspect of ihe inven- 
tion a m^od of coating cciiuiosw: web 
masterials, such as paper aiid^ paper board, 
comprises applying to the mateiial to be coaxed 
an aqueous solution or di5pera<^ of a natural 

40 or syndietic polymer capable of formang a 
hydropMbc colloid and a solution of an alkali 
metal ziironyl carbonate stabilised in aorord- 
ance with dbe method of the mventiion and 
applying heat to cause the polymer to form 

45 a water insoluble fihn. 

The polymer solution and ikz stabilised 
alkali metal ziiconyl carbonate solution may 
be mixed together before beiag applied to the 
maiterial or the polymer solution may be 

50 applied to the materia first and the staMised 
ziirconyl carbonate solution subsequently 
applied. 
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The invention also cxiOends to celluloaic 
material e.g. pa|per oo: paper board when 
coated by 3ie method of eidier one of the 55 
two imniediately preceding paragraphs. 

So that the invennon may be dearly uiidicr- 
stood examples of how die various aspects of 
the invention may be carried into effect are 
now given. 

Ammonium zirconyl carbooaiDe sotoLon 
containing 10% by weight of zircGoaa, Zr02, 
is produced as an ardde of oammeroe by treat- 
ing solid zirconium ba^ sulphate wiih sodium 
carbonate solution to form solid ziiooniann 
basic carbonate and dien 'dissolving 1 mole 
of this basic carbonate in an aqueous solu- 
tion containing 3 moles of anmianaiim carbon- 
ate. 

The adtKmon of 3% by wei^ of stafoilis- • 70 
ing agent based on the weight of zirconda in 
the ammonium zirconyl carbonate sohidon pro- 
duces a degree of stabiiiisation bujt an addi- 
tion of 5 to 15% by wdght of stabdlising agptt 
is preferred since tiiis has been, foiind to 75 
keep the carbonate solution stable for at least 
24 hours at temperatures up to 80°C. 



65 
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Sample I. 

An ammonium zirconyl carbonaite sohmoa 
was prepared by stirrmg 500 g. of 22iicomum 
basic carbonaoe ioto a sdution of I SO g. of 
ammonia and 260 g. of ammoniiHn bocaicbon- 
aite. The resulting solution was filtaneidl and 
diluted with water until its snrconia content 
was 10% by weight. 0.5 g. of ammonium 8:> 
tartrate, as stabOisang agents was added to 
50 g. of the diluted carbonate solution and 
the solution was heated in a waiCer 

bath mmntaincd at 70<H3. After 48 hoiiis in 
the water badi the stabiMsed solution was 90 
found to be clear and not gelled. 

50 g. of die ammonium zirconyl caxbonaice 
solution contadndng no scaibiJising agient when 
heated in a water bath at 70°C gelled when 
two hours. 

The following Table I shows the results ob- 
tained with other stabilising agents incorpor- 
ated in an anunonium zirconyl caibonate solu- 
tion prepared as just described and contain- 
ing 10% by weijgjit of zirconia. With each 
stabilising agent used die resulting scahdilised 
solution was heated in a water bath main- 
tained at 70°C. 
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Stabilising Agent 



TABLE I 



percentage by weight of agent based on ZtO^ content 



1 



10 



Dianunonium Tartrate 


Unstable 


Borderline 


Stable 


Stable 


Ammonium Gluconate 


Unstable 


Borderline 


Stable 


Stable 


Mannitol 








Stable 


Ammonium Mucate 








Stable 


Fructose 








Stable 



Witfii 1% of maimiitol an'd fniotJose .the car- 
bonate sodution was foimd tta be stable for 
about 24 hours .but wMi the odier •snaibiilifiiing 

5 'ageniDs in the table the caibonate . solution re^ 
mamed staliJe £o>r at least 48 hooirs. 

It Willi be aippredated that in the pioduc- 
tioQ of ammoiMun zincanyl caibonate from 
zkcxymmi basic smlghaie that after the ziircariyl 

10 basic caibonate ftias been fortmieid it may ibe 
treaced with ammonia and ammooalum ibt- 
carbonate in various .proportions e.g. 
ZrOi : ammonium bicaiixMiate : ammonia 
mole ratios of 1:20:0.215; 1:3:0.5 

15 and higher, and th^at amoionium bi- 
carbonaite and ammonia can 'be icpLaced by 
ammonium oarbonate in vaniouis piropoirttons 
e.g. ZrOi2 : ammanium carbonajtje mole latios 
of 1 : Z; 1:3 and higher, to f onn. die dlesired 

20 prockGat 

Example II. 
Another well known nuethod of producing 
an ammonium zirconyl cairbonate sjolution 
comprises adding 1 mole of zhxxxmm o«y- 

25 chloride sotlution to a. soduuBon oootsaining 3 
motes of ammonium carbonate. The lesuteig 
carfjonale soluitioiii is empdiically Mentacal 
with the ammofnium zimmyl carbonate sodu- 
tion piepami iby the metihdd! prevaoaisLy dte- 

30 sciib^ eKoeipt that it coatatins addiidonal am^ 
monium chloride resulting from the decom- 
position of idhe ziittmium oocychlodde. 



It has ibeen found .that an ammonium zir- 
oonyl caii>oinaie solution contaLmag 10% by 
wdighit of 2irconia whm prepared from zir- 35 
conyl oxychkHTidie requoires 0.4% W weaigjht • 
of a scabbing agent, based on the zirconia 
conimt, CO achieve the same degree of scabiliiy 
as is obtaaneid! by the addition' of 3% of scabii- 
lising agent to an empirically identical 40 
ammonimn zisconyl cairbonate solution pre- 
pared from zirconium basfc sulphiaite. Oocrej- 
pondii^y, 1% of stabilising agpot is re- 
quaiced to ^e to a zirconyl oxycMaridie pre- 
pared carbonate solution stability for M houra 45 
at tiamperaaajiFes up to 80°C It is thought 
that the significant difference in amounts of 
stabilisang agent necessary to effect :t!he same 
degree of stabilisation of anrnionium ziiconyl 
caSjonaite solutions when prepaied by the two 50 
methods is aieiajted to the differiog degrees of 
polymerisation of the zirconium complex ion 
present, the stabiLisiog agent imfcmg wiilh tire 
polymerisable group of the complex and 
effectively .preventing further polymerisation. 55 

Table II shows tiie results obtained with 
stabilising agents incoTpoT'ated in an am- ■ 
monium zircoayl cairbonate solution prepaired 
from ziirconyl oxychloride and caniaimng 10% 
by weii^ of zLrconiia. With each stabilising 6( 
agent used llhe resuitiag stalbdiised solution 
was heated for 48 hours in a. water bath main'- 
taineid at S5^C 
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TABLE II 





percentage by 


weight of agent based on ZrOg 


content 


Stabilising Agent 


0.1 


0.22 


0.40 


1 


Potassium Sodium 
tartrate 


Unstable 


Borderline 


Almost 
stable 


Stable 


Sodium gluconate 


Unstable 


Borderline 


Almost 
stable 


Stable 



With only 0.4% of stabilismg agent, the solu- 
tion was foimd to go slightly translucent dur- 
ing 'the test but no gellmg or precipitate was 

5 formed. 

It will be appredated that in the prepara- 
tion of ammonium ziiconyl carbonajte from 
zixconium oxydiloride the mole ratio of oxy- 
chloride to ammommn carbonate can be 1 : 4 

10 or higher and that ammoniimi carbonate can 
be replaced by ammonium bicarbonate in 
similar mole ratios e.g. 1:3; 1:4 and higjier, 
to f oftm the desired product. 

TABLE III 



Example III. 
Sodium zirconyl carbaaa-ce was prepaircd 15 
by adding concentrated ziiconium oxyciiioride 
solution to hot satuiansd sodium caiibooatse 
solution as described by L. A. Pospelova and 
L. M. Zaitsev, Russ. J. Inorg. Ghem. H (8)> 
995, (1966). As shown in Tal^e III the solu- 20 
tions prepared were stabilised by ad'cKftioo 
of sodium tartrate. The solutions comjaininig 
stabilising agent were maintainfid at a Cem- 
psrature of 80^C for at least 24 hours. 



percentage by weight agent based on ZiO^ content 
Stabilising Agent 10 20 26 34 40 



Disodium Tartrate Unstable Unstabk Almost Stable Stable 

stable 



30 



Example IV. 
Sodium zirconyl carbonate solutions were 
prepared by heating at 40°C zirconium basic 
carbonate and sodium carbonate at mole ratios 
of ZrOs: sodium carbonate of 1:2 and 1:3. 



These solutions, which contain 10% ZrOz, 
were stabiilised with sodtiium tartrate as shown 
■in Table IV. The solutions coniCaiining: staMds- 
ing agent were maintained at a .teznpeanaicure 
of 85®C for at lease 24 hours. 



35 



TABLE IV 

percentage by weight agent based on Zr02 

content 



Stabilising agent 



10 



15 



20 



Disodium tartrate 



Unstable Unstable Partial gel 
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Example V. 
Potassioun zirconyl carbonate was prepared 
by adding saturated! zkcormm oxydhlodde 
soluitdon diropmse and with vigcxrous sfeing, 
5 into a 15% by weighft sdutkMi of pouassdum 
carbonate, A 1 : 1 mixture of mechanoi and' 
water was a'dded to predpitate tte vfbks solid 
product which was "Wasited wiidi medianol 



(ref. L. A. Pospdova and L, M. Zaiitsev Russ. 
J. InoTg. Chem Id (8) 995 (1966). The pro- 10 
duct was dissolved on wajter to give a 10% by 
weight ZrO'2 soiution which was scabtiilised 
with sodium tartrate as shown in Table V. 
The solutions containing stabiilisibg agent 
were maintained' at a Ijenapeaaaituire of 80°C far 15 
ait kast 24 Ihours. 



TABLE V 

percentage by weight agent based 
on ZrOs content 

Stabilising Agent 10 30 

Disodium Tartrate Unstable Stable 



Example VI. 
Potassium ziiconyl carbonate can ailso be 

20 (prepared by heading at 40^C ziircomum basic 
carbonate solution witJi potassium carbonate 
solution, or wiith potasshnn bdcaibonate soki- 
tim arid potassium hydroxide solution in 
various mole ramtos, eg. ZrOz : potassium car- 

25 bon^ate l:!; 1:2, 1:3, ZrO'a : potassiiuin bi- 
carfxmate: potassium hydroxide 1:2:1. 

A solution of potassdum zirconyl caataiaite 
was prepaired from zMconium basic carbonate 
and potassium canbonaite and 10% by weatght 

30 of disodium tartrate based on the ZrO'2 content 
of the solution was added. The solutdon con- 
taining the stabilisang agent was found to be 
stable af car being maintained ac a teoipsra- 
ture of 85 °C for at least 24 hours. 

35 The stabilised alkali metal ziiconyi car- 
bonate solutions according to the invention 
find applScaition in the insolubiiisaidon of poly- 
mers capable of foxming hydr^ph^c colloidal 
solutions 'particuiai'ly when the {polymer solu- 

40 tions ait: to be used ait temperajtunes wihich 
would render ineffective, if not destroy, un- 
stabilised insolubilising agents. 

For exaibpile paper coating sHps contain- 
ing staich and a stabilised insOlubilising agent 

45 according to the invention may be used at 
higher tEmpeatutures -tiian has previously been 
possible in oirder to lower the visDosIty of the 
sUps and to peimit the inolusron of mosre 
scicch dn the sh*p. With the stabdilised sohition 

50 of the innrention stanch sodntiions used as ad- 
hsesives may he apptlied hot so t!hat the cured 
film is water resist^t and staidi or casein 
coatings may be applLeid to paper or paper 
boaid and -treated with a hot stabilised solu- 

55 tion of tiie invenitiion as a wash to convert 
the staidi or caseain. coating inico an insduible 
film. 

To illustratie the appKcatiions of stablMised 
solutions of aikali zirconyl cai^Kmaites accoitd- 



ing to the invenitiioa the foEowing examples 60 
are giv«i. 

Exaitiiple Vn. 
3O0 g of china clay were dispersed, using 
a Z blade miEer^ in lOOg of watetf' coaaitain- 
ing 0.9 g of a polyphosphaice daspersiag agent, 65 
0.3 g of methylene dmapihilialeine sulphonic 
acid (sodium salt) and 0.3 g of sodkan 
hydroxide. This gave a coating slap cositain- 
ing 75% solids. 30 g of an oxid^ed potato 
stairch was added to 100 g of watetf and heaitjed 70 
foe 45 mins. at 80^C. Afer cooling, the 
stanch was mixed thoroughly into the 75% 
soUdls coating slip followed by 60 g of a 
styrene-butadlieoe latex. Finally 9 g of .the 
stabi'lased ammonium zirconyl carbonate pre- 75 
paiHed as descobed in Example 1 and contain- 
ing 0.5 g of ammoBium carcrate was addeid 
with stirrii^ to gLve a 60% solids mix. The 
coating slip was applied to one aide of a well- 
fonned paper base stodc by pulling a puddle 80 
of the sMp over the paper wiith a wire vmpped 
rod and tdie coated paper dried at 80°C for 3 
minutes. The wet-ruib resistance of the dried 
coaited paper was detennined by fixing dit to 
tht circuihfemioe of a whfed and rotatiuig the 85 
wheel a gcren nuiliiber of revolvdons with itihe 
paper in cootaGC mth a wet felt pad. The 
coating removed by the pad was 'detesmined by 
a turbidinieiiric m-ethod. The amount of pig- 
ment picked up in 10 revoiliuitionG of die whrci 90 
was 5 11^. 

A repeat espenmenft using an unstab^ised 
ammoniiuni zirconyl carbooate gave a wet-ruib 
of 4 mg and one without any ammonaum 
zirconyl cairboaate at ail gave a wet-rub of 95 
1*6 mg. 

The resuLts show liiat the abllty of am- 
monium zirconyl' carbonate to ansoiubilSse 
staich coatings is not affected by stabiisa- 
tion according to the method of tihe ioven- 100 
tion. 
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Example VIII. 
142.5 g of china clay and 7.5 g titanium 
dioxide were dispersed in 150 g of water con- 
taining 0.45 g of a polyphosphate dispersing 

5 agent and 0,15 g of a soditim polyacrylic 
dispersing agpnt to give a 50% solids mix. 
9 g of casein was wetted wMi 27 g oif waiter 
and heated to 50^C 0.9 g of sodium 
hydroxide diissoivcd in 6 g of watier was 

10 added to the casein mix, the temperature 
raised to 60°C and held there for 20 minutes. 
The casein was then added with agitation to 
the 50% s«>ii<ls clay/titanium dioxide mix 
followed by 36 g of latex and 0.9 g of polyvinyl 

15 alcohol. The resulting 47% solids coating 
sUp was applied to a weil-fonned ^paper stock 
uising a wire waapped rod and dried at room 
temperature. 
A solution of ammonium zirconyl carbonate 

20 containing 2% ZrO'a was prcduoed by dilut- 
ing the 10%, ZrOz solution prepared as de- 
scribed in Example 1. To 100 g of this solu- 
tion was added 0.4 g ammonium gluconate 
as scabilising agent and the stabilised solution 

25 placed in a waiter bath at 70^Q The solution 
did not gel after 48 hours. 

A wash coat of the hot stabilised solution 
was then applied to .the dry slip-coated paper 
by drawing the solution over the coating with 

30 a wire wrapped red The resulting coating was 
dried at 80°C for 3 minutes. 

Wet-rub determinations by the method de- 
scribed in Example VI produced a pickup 
of 1 mg. 

35 The application described m Example VII 
is particularly suitable in connection with the 
pR)ductLoa of f oildable boxboard for use in 
the manufacture of such items as food cartons. 
Since such boxboard is generailly not going to 

40 be subjecsted to printing by an offset litho- 
graphic process no insolubilising agent need 
be admixed with die coating slip. However, it 
•is desiiable to impart to the coating a substan- 
tial d^joe of water resistance to provide 

45 better handJ^ properties. The required 
degree of water resistance can be achieved by 
applying a wash coating of an insolubilising 
material to the slip coated boy board as just 
described. As in practice, tihe location of the 

50 dispensing equipment for the msoluibdili^ng 
material is such ihat the matseiial will reach 
a temperature of about 60°C, most conven- 
tional insolubilikang materials wfll begin to 
gel as they are unstable at temperatures much 

55 above 400G ^ . 

Another application of stabih'sed solutions 
of alkali metal zirconyl caafbonates is in the 
manufacture of corrugated board- Here the 
adhesive generally used for joining the fluted 

60 part to the liners is a starch derivative and 
is usually apphed hot to facilitate rapid dry- 
ing along the line of contact. If a waterproof 
bond k required a spedal adhesive is re- 
quired Not only is 4m adhesive more ex- 

65 pensive than a noimal starch derived adhesive 



but a manufacturing run is made mxwe cosdy 
because the adhesive holding tartk and associ- 
ated p:ipework must be washed on changing 
from one adhesive to the other as the water- 
proof adhesive is incompatible wiith the normail 70 
starch derived adhesive. 

A staidh derived adhesive conrainiing a 
convenlaonal insolubilising agent cannot be 
used to provide a waterproof adhesive as die 
temperature: of application is so hi^ that pre- 75 
mature setting of the adhesive wodd occur. A 
starch derived a^iesive coiijcaindng an ailkaii 
zirconyl carbonate stabilised in acoordancc 
wi'th the present invention would, however, be 
usable at the application temperatures and 80 
would provide a waterproof bond. In addition 
to being less expensive to produce than die 
special wateiiproof alhesaives normally used 
manufacturing costs would be reduced because 
any residue of the adhesive from a "water- S5 
proof" run could be mixed in the holding 
tank with the next batch of starch derived 
adhesive to be used whether of the waterproof 
kind or noL 

WHAT WE CLAIM IS ; — 90 

1. A method of stabihsing a solution of an 
alkali metal (as hereinbefore defined) zirconyl 
carbonate comprising incorporating in the 
solution as a stabilising agent a oampound con- 
taining a diol group and of :the general 95 
formula 

R^— GHOH— CHOH—R2 

v/here Ri and R2 are the same and repre- 
sent a COOH group or a salt thereof, or, Ri 
leptesenics a COOH group or a sak thereof 100 
and R- represents a group containing at least 
two carbon atoms and two OH groups, or, Ri 
and R2 ^ch represent a group ootitaimng two 
carbon atoms and at test one OH gronip, 
wherein the solution is heat stabiiiaed at tern- 105 
peratures from 40° to 85°C. 

2. The naethod acooading to dakn 1, in 
vphich die stabilising agent is a hydaxfxy caiib- 
oxylic acid or a salt thereof. 

3. The method according to claim 2, in 110 
which the hydroxy carboxylic add is laitaric, 
saccharic, mucic or gluconic acid. 

4. The method according to claim 1, in 
which the scabilising agent is a hydroxy com- 
pound containing no carboxylic add groups. 115 

5. The method axxording to daim 4, in 
which the hydroxy compound is mann£tol, 
fructose, glucose or another sugar. 

6. A method of stabi'liaing a solution of an 
alkali metal zirconyl carbonate as daimed in 120 
claim 1 and substantially as described 

7. A method of stabiHsing a solutmn of an 
alkali metal zirconyl carbonate as claamed in 
daim 1 and substantially as described with 
reference to any one of Exanjples I to VI. 125 

8. A stabilised sodution of an alkali metal 
(as herdnbefore defined) ziroonyl carbonate 
containing, as a stabilising agent, a compound 
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contaimiiig a diol group and of <fht gpmstsL 
forniula 

Rx— CHOH--CH0iH-^R3 

where: 

5 Ri and R2 are tihe same and zeixnosent a 
GOOH group oar a sailit diereDf, or 

Ri itpiceseicts a GOOH gttup or a salt 
thereof and R2 repieseats a group oaavsdxmg 
at least two caxibon aitsoms aiftfi 4!wo OH groups, 

10 or 

Ri and R^ each represent a grouip cxxascam- 
iDg vm caztoi dssasos and at least oiie OH 
grouip. 

9. A staibffised soihztxoii accoxding to ckma 
15 8, -m which due stabsSibing agent is a hydroxy 

ciarboxyJ& acM or a sait theoooS, 

10. A staibilised saLizoLon: aaxnding toi vidka 
9y on which die hydxoxy cadboxy^c acfd is 
taittaiicy -sacsdhaziic^ muc2ic or ghiconac a)c£d 

20 111 . A staibiiisQd soluidioiD: aoxsdiing to cLaun 
S3 kt wMch iftie staibiiisiiiig agent as a hydroxy 
compoiHKi' coQtaakunig no cailboxylic aiokl 
groups. 

12. A ^staSSsed sohsoxm. acoooxiuig to daiim 
25 10, in which die hydroxy comixjtund is man- 

msxAy fruictoise;^ gluooise or another sugar. 

13. A stabilised sotudon ammiiag ix> any 
one of ckams 8 to 12, an which Che staibiilising 
agent is preisent in a quianrtitty sufficiiieat to 

30 stahMise the solutfon: for at least 24 hours at 
a tempeiraiture of ^O^C. 

14. A stahsilised soludion- of an ailkali metai 
zbrccxiyi carixmate as claimed in claun 8 and 
substantially as desaibed. 

35 15. A fitaibiHsed solution of -an ailkali metal 



zirconyl caatonate a-s claimed in claim S and 
substanciaiEy as described mdi rafcrence to 
any one of Examples T to VJ, 

1:6. A method of coating ceUuloisic web 
niateri>ail5 oompsiisLiig applying to (the miateciiai 40 
to be coaJBd an aqueous soluition or disperskwni 
of a natural or syndietic polymer capaible of 
forming a hydrojiiiilic colloid and a salutikMi 
of an idkali metal zinconyl carbonate stairiMsed 
by die mjechod cltaamed on any one of claims 1 45 
to 5 and applying heat to cause the polymer to 
fonn a water insoluble film. 

1-7. A meitod accoidding to claim 1*6, in 
which dK polymer solution or dSspersion and 
die stabilised alkaii metai (as herdnbefort: 50 
defined) zirconyl carbonate soliiiaan are mixed 
together before being applied .to ahe material 

•1'8. A method according to claim VG, in 
which the polymer solution or dispersdon is 
applied to the m-ateriai and the stabilised 55 
alkali metal ziraonyi carbonate solution subse- 
quendy applied. 

Ii9. A mediod of coaiting celLulosic web 
materiails as claimed in claSn 16 and sub- 
stanitially as described with reference to Ex- 60 
amples VII or VIII. 

20. A celliilosic web material when coated 
by the method of any one of claams 1'6 to 19. 
•For tthe Aipplicsanits, 
RAWORTH, MOSS & COOK, 65 
Ghartered Patent Agents, 
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